Effects of a model androgen (methyl testosterone) and a model anti-androgen (cyproterone acetate) on reproductive endocrine endpoints in a short-term adult mummichog (Fundulus heteroclitus) bioassay.
A short-term gonadal recrudescence bioassay using the mummichog (Fundulus heteroclitus) was employed to examine the consequences of environmentally relevant and pharmacological exposures (1-1000 ng/l) of the androgen, 17alpha-methyl testosterone (MT), and the anti-androgen, cyproterone acetate (CA), on reproductive endocrine endpoints. Recrudescing male (GSI = approx. 2%) and female (GSI = approx. 10%) fish were exposed to graded concentrations of MT and CA for 7 or 14 days. In the first experiment (7-day exposure), MT concentrations of 250 or 1000 ng/l decreased circulating testosterone (T) and estradiol (E(2)) in female fish, and 11-ketotestosterone (11-KT) in male fish. Plasma T, 11-KT and E(2) were decreased following CA exposure (250 and 1000 ng/l). Gonadal steroid biosynthetic capacity was also inhibited in both sexes after exposure to MT or CA, as evidenced by decreased in vitro production of T and E(2). In experiment 2 (14-day exposure), exposures to lower MT and CA concentrations (1, 10 and 100 ng/l) resulted in decreased plasma T, with females showing greater sensitivity than males. Both 11-KT and E(2) were significantly reduced beginning at 10 ng/l MT. In vitro gonadal T production was impaired at 100 ng/l MT in both males and females while 1 ng/l CA caused a significant decrease in female fish. In experiment 2, in vitro E(2) production was decreased in females at all concentrations of MT and CA, while only 100 ng/l reduced 11-KT synthesis in males. Plasma vitellogenin (Vtg) was reduced in females exposed to 1000 ng/l (experiment 1) and 100 ng/l (experiment 2) MT, while CA did not alter plasma Vtg at any concentration. This bioassay has the potential to be used to assess the possible consequences in estuarine fish of exposure to environmental anti/androgens.